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157] ABSTRACT

This cushioned shoe construction has an insert above the
outer sole. The insert has transverse ridges tapered down-
wardly to reduced width, and angled toward the arched area
of the shoe. The outsole 1s a relatively hard material selected
for wear resistance, and has a translucent area to render the
ribs visible. The insert is of a more resilient material.

11 Claims, 4 Drawing Sheets
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SHOE CONSTRUCTION WITH INTERNAL
CUSHIONING RIBS

This application is a continuation of application Ser. No.
08/191,024 filed Feb. 2, 1994, now abandoned.

RELATED FIELD

This invention relates to shoe construction, which
includes sandals and other types of footwear as well as
shoes.

BACKGROUND OF THE INVENTION

Informal and sports shoes have used a variety of con-
structions to provide resilience while giving the needed
support to the foot. Sponge rubber soles are common, but the
resilience of these 1s limited because of being 1n the form of
a continuous mass of material across the entire area of the
sole. This continuity of material prevents significant lateral
defiection, and thus limits vertical displacement unless the
sponge has so much entrained air that wear characteristics
are reduced. Another expedient has been the use of trans-
verse ribs, where the spaces between them allows more
expansion to provide for vertical compression of the ribs
under load. Here, again, compromise has been necessary
between the hardness required for wear, and the soft resil-
ience needed for shock absorption. Some shoes employ
inclined ribs wherein the ribs bend as well as compress in
order to provide a softer cushion for the feet.

Typically, these features have been incorporated in the
outsole of a laminated sole construction in which a wear
resistant outsole 1s secured to an upper structure of the shoe.
The shoe upper that covers the foot can either continue under
the foot, as 1n a moccasin construction, or it can terminate at
the edge of the sole. In the latter case, the upper typically is
cemented to a thin fibrous insole board when the upper is
formed or lasted, and the outsole 1s mounted on the under-
side of the insole board. A soft, cushioned insole fits in the
inside of the shoe on top of the insole board and 1s frequently
removable.

Where the cleats or nibs are provided over the bottom
surface of the outsole, experience has shown that this
arrangement invites the accumulation of mud and other
foreign material which interferes with deflection, and has the
undesirable side effect of bringing dirt aiong with the shoe
wherever it goes. Some attempts have been made to avoid
the dirt dragging problem by placing the ribs on the top of
the outsole adjacent the upper or the insole board.

SUMMARY OF THE INVENTION

A shoe incorporating the present invention has an outsole
formed of a matenal selected for wear characteristics and
flexibility and an insert positioned in a recess at the upper
side of the outsole adjacent the upper structure of the shoe.
The insert 1s formed of a material selected for resilience
rather than wear and includes transverse ribs tapering to
reduced thickness at the outsole. These ribs desirably are
inclined and preferably have their axes inclined toward the
central area of the shoe (with respect to the length of the
shoe). This central position is commonly referred to as the
arch of the shoe. The outsole may be provided with trans-
lucent or transparent areas to render the ribs of the insert
visible.
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DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation of a shoe showing the outsole
of the present invention mounted on a conventional shoe

upper.
FIG. 2 1s a side elevational cross sectional view of the
outsole of the present invention.

FIG. 3 is a side elevation showing the insert of the present
Invention.

FIG. 4 1s a sectional view taken along line 4—4 of FIG.
1.

FIG. § 1s a bottom view of the outsole insert.

FIG. 6 is a side elevation showing an outsole insert of a
configuration associated with a woman’s shoe with an
elevated heel.

FI(G. 7 is a side elevation, with the outsole in section,
showing the woman’s shoe associated with the FIG. 6 insert.

FIG. 8 is a side elevation of a shoe incorporating the FIG.
7 construction.

FIG. 9 1s a bottom view of an outsole adapted to receive
the FIG. 5 insert, and with the central portion constructed of
a transiucent or transparent matenal.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a shoe 5 employing an outsole assembly 10
mounted on an upper assembly 7 which includes upper 9 that
at least partially covers the foot. As used herein the term
*shoe” 1s intended to include sandals, boots, and similar
footwear in addition to conventional shoes. The upper either
extends under the foot or terminates at the edge of the
outsole and is attached to a fibrous insole board 35. A
cushioned insole 11, which may be removable, fits in the
upper and may be considered as a part of the upper structure
of the shoe. The outsole and insole of shoe 7 are of
conventional thickness and the upper is of conventional
height to provide adequate room for toes 37 as shown in
FIG. 4. In FIG. 2, we are looking at the components of the
outsole assembly 10, which includes the outsole itself 12 and
a ribbed outsole insert 13 that fits in a recess 39 in the upper
surface of the outsole, leaving a bottom 41 and side edges
43. The insert 1s cemented to the recess around the edges 21
and also at a non-ribbed portion 16 at the center of the insert.
The ribs themselves are not cemented to the outsole so as to
permit movement of the ribs in bending and flexing. In FIG.
3, the insert 13 is shown separate from the outsole element
12. FIG. 4 shows the FIG. 1 assembly in transverse section.

The outsole insert 13 has a senies of transverse ribs 14
distributed over the forward portion of the shoe, and a series
of ribs 15 transversely arranged along the heel area. These
rnibs are generally of a rounded triangular cross-section
tapering toward reduced thickness toward the bottom 41 of
outsole 12. The forward group 14 has their axes inclined
rearwardly toward the central arch area 16, while the rear
group of ribs 15 is oppositely inclined also toward the
central arch area. Because of the inclined position of the ribs,
the ribs both bend and compress when the sole 1s walked on.
The rear ribs are inclined forwardly to provide improved
impact resistance in the heel area. As the foot comes down
to the ground during the normal walking stride, an impact
force on the heel area at the rear is first encountered, and this
1s received by the ribs 15 in a forwardly and downwardly
inclined direction similar to the axes of the ribs. This
provides for an improved compression resistance of the ribs
at the heel, rather than subjecting them to a more severe
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bending action, which occurs at the forward portion of the
shoe. The forward portion of the shoe thus has a more
resilient feel than the heel portion. These forces also tend to
compress the ribs as well as bend the ribs, providing a
desirable resilient feel for the foot. FIG. 5 shows the
transverse orientation of the ribs 14 and 185.

An important feature of the present invention is that the
insert and outsole can be formed of materials having differ-
ing resilience characteristics. The outsole is formed of a

natural or synthetic resin having good wear qualities, while
the insert is formed of a natural or synthetic resin having
more resilience qualities than the outsole. This provides
improved comfort in a sole no thicker than a conventional
sole and without exposed ribs that pick up dirt.

In the present invention, outsole 12 is preferably made
from a thermoplastic rubber or TPR. TPR is formed by
heating the substance past its melting point and then inject-
ing it into a mold. As the substance cools, it hardens into the
shape of the mold. TPR has very little air intermixed with the
substance. The density of the material is on the order of 85%
to 90%. Outsole 12 could be made from a variety of
materials including polyvinylchloride. However, it 1s pref-
erably made from TPR having a durometer hardness of
60-64 on the Shore type A scale. The Shore type A scale
varies from 0-100 with O representing no hardness and 100
representing the hardness of steel. TPR with a 60—64 durom-
eter hardness has the preferred resiliency and abrasion
resistance.

Insert 13 may also be made from a variety of materials
including TPR but is preferably made from closed cell
polyurethane. Polyurethane is made from a combination of
separate liquids which react to form a polyurethane foam.
Polyurethane resembles bread in that a foam interior is
surrounded at the periphery by a polyurethane “crust” or
“skin”. This skin is substantially harder than the interior
foam which makes testing via a durometer impractical.

When polyurethane has a closed cell configuration the
characteristics are usually measured as a percentage of
welght to volume or density. The closed cell configuration
indicates that the foam includes a plurality of encapsulated
air pockets which do not communicate air with other air
pockets. For insert 13, the preferred density of closed cell
polyurethane is on the order of 53-57%.

The 1nsole, on the other hand, can be a conventional
eclastic foam insole formed of a lighter weight polyurethane
in an open construction to provide absorbency. Such an
insole provides a soft, cushioned feel and conforms to the
foot. The insole can be softer and more compressible and
deformable than the insert, which does not have to conform
with the shape of the foot to the same extent as the insole.
The insole board provides some isolation between the out-
sole insert and the insole.

FIG. 6 illustrates an outsole insert of a configuration
appropriate to the usual woman’s shoe, in which an elevated
heel 30 is used. The insert 17 has the same rib arrangement
18 as that appearing in FIG. 3. In FIG. 7, an outsole 19 is
shown 1n section, 1n a configuration adapted to receive the
insert 17 in a recess in the upper surface of the outsole. The
upper structure of the shoe is cemented at edges 32 to the
assembly, as shown in FIG. 7. FIG. 8 provides a side
elevation of the outsole assembly, showing that the insert
does not increase the thickness of the sole.

FIG. 9 shows an outsole element 22 in which the major
portion of the central area of the shoe is constructed of a
translucent or transparent material indicated at 23, which is
planar in the sense that it has no surface discontinuities
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which would distort light. This arrangement permits a view
of the interior of the shoe, primarily to display the presence
of a shock-absorbing ribs of the outsole insert. The area
shown at 23 may also be divided into separate front and rear
sections so that the ribs 14 and 15 of FIG. 3 are visible
through their respective areas. This arrangement is desirable
for showing a prospective purchaser of the shoe the details
of the inner shock-absorbing construction. As the use of the
shoe continues, the outsole {(even though originally fully
transparent) will become scuffed to the point where it is
translucent. It will, however, have achieved its original
purpose of informing the purchaser of what he 1s buying,
This is much better than relying on the mere word of the
salesman as to what is going on inside the shoe. As an
alternative, a transparent window 30 can be positioned in the
side edge of the outsole (FIG. 1), in order to show the side
edge of the ribbed insert.

I claim:
1. A sole assembly for a shoe, said sole assembly com-
prising:
an outsole defining an upwardly opening recess having
sole and heel portions; and

an insert within said recess and including a plurality of
downwardly extending ribs engaging said outsole, each
of said ribs being uniform in height across the width of
said insert and each having a rounded triangular crass
section, said ribs within said heel portion of said recess
being inclined from the vertical forwardly toward said
sole portion, said ribs within said sole portion of said
recess being inclined from the vertical rearwardly
toward said heel portion.

2. A sole assembly as defined in claim 1 wherein:

said outsole includes a peripheral edge portion having a
thickness; and

said outsole in the area of said recess and said insert
together having a thickness substantially the same as
said edge portion thickness.

3. A sole assembly as defined in claim 1 wherein said
outsole further defines a window permitting viewing through
salid outsole of at least selected ribs.

4. A shoe comprising:

an upper;

an outsole defining an upwardly opening recess, said
upper secured to said outsole; and

an insert within said outsole recess and including a
plurality of downwardly extending transverse ribs, each
of said ribs being of uniform height along its length and
including an upper portion and a lower portion, said
lower portions engaging said outsole, each of said ribs
having a rounded triangular cross section, each of said
ribs being relatively thick at its upper portion and
relatively narrow at its lower portion, said insert having
sole and heel portions, said ribs extending from said
sole portion inclined rearwardly from the vertical
toward said heel portion, said ribs extending from said
heel portion inclined forwardly from the vertical
toward said sole portion.

S. A shoe as defined in claim 4 wherein said outsole
defines a window through which at least selected ones of
said ribs can be viewed.

6. A shoe as defined in claim 4 wherein:

said outsole includes a peripheral edge having a thickness;
and

said outsole in the area of said recess and said insert
together have a thickness generally the same as said
peripheral edge thickness.
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7. A shoe as defined in claim 6 wherein said upper 1s vertical, said ribs in said rearward portion being for-
secured to said peripheral edge of said outsole. wardly inclined {rom the vertical.
8. A shoe comprising: | 9. A shoe as defined in claim 8 wherein said outsole

defines a window portion providing viewing of at least
selected ones of said ribs.
10. A shoe as defined in claim 8 where said edge portion

an outsole having forward and rearward portions and a
peripheral edge portion, said outsole defining an 3

upwardly opening recess in said forward and rearward has a thickness, said ouisole in the area of said recess and

portions; | | | said insert together have a thickness matching said edge
an upper secured to said edge portion of said outsole; and portion thickness.

insert within said recess and including a plurahty of 11. A shoe as defined in claim 8 wherein said insert

10

downwardly extending transverse ribs engagmg said includes a peripheral edge, said insert being atiixed to said
outsole, each of said ribs being uniform in height outsole only at said insert peripheral edge, whereby said ribs
throughout its length and each having trianguiar cross may move freely against said outsole.

section and a rounded bottom apex, said ribs in said
forward portion being rearwardly inclined from the %k ok kK
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